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m t T Z 2 7 O 3 o <D ft fti rfl ^ <0 h* > ( 9 . 1 1 . 5 ) IC 

L ^ # )V X 0~ 1 * ^ tiL -f Z o ^< X 0~i A (f 
^X 0 2 tt ft ft & (*l)V> * ft # ft PORT 0 BIT i*J 
^CXPORT 0 BIT ZlzmteisftZo 

§ M (O 9 j i > ? m \Z 0~~1 , 0 2, H0ME/< ^ 
Xi Lr^L^A*^:fl s ^^Isl!«|(5e.57.58)<Otfj 
^JUlfS 5 co NANDV — hZI5 C0f{kc04r^ 1/ 3 >C0 

A^jc^^n^o c:n^3o<DA^tDt^T^i§i 

U +< ft m CO t § N A NDy - hZ15 ii^l^fSjcO*^ 
^•b*>'(12)IC^^^So C tl a 9 SI <0 HOME fit (£ 
/n- ;l/ X 7? ^ m 5 gj CO Z i 5 If > (12) IC ^ ^ 

ISJ II 0 M E fit IS /< * X <0 Sli ^ a |Hl (2 3) CO ft ^ fit 

It £ & & , St £ J£ (6 1) CO PORT 0 BIT G IZ & y> ft 0 
H0HE& ^^^{^lt^^ic<*; ^ T ifiS ^ « (29.3 1) 

fa & m l -a s< ? h >v co w n & ^* % s co k 

3&5H^(*£fcA?Jftftn*tt'lalft(57.58) co fciJ 
^ 0 1, 0 2 7>< - 4 it " IrO StS (82) co # <(k ^ OR 
V - hZll co A J) K ^ ft Z o 2A^#ftotf)0R 

b ** 2 o co A fa m 0* iz m U P ^ x ^ix. 

i t> IC ?S U ^ ;!/ ^ I: ^ 5 <h ^ /: it 15 U ^ ^ 
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i% m hi -ft * lis & s o & 5 bi *> o r y 


- h Z t 1 CD b* 


> (3) ^ 


5 O ffl * tt » 9 H ic W 


" 2 f& ft " ( x 2 ) Hi -ft 


£ L T >K 


L T * 3 o " 2 (g ft " 


ti\ ?} t* 1 > IS B V 


h & Z i 2 CD — fli CD b' > ( 2 ) 


t s 


15} U < V > 


is 3 v h 


IS Z 1 2 ftk CD — C75 


b* > 


{ 9 ) i LTiS 


<£ o f > 


(9) ^ <D A # (= «fc o 


T IS 


m & ft tz V > 


: y 3 -y h 


Sl$ li Z 1 i © f > ( 3 ) ^ 


<? CD 


" 2 « ft • Hi 


^ © ft # 


ISJ «MC Z 1 2 CO e > ( 5 ) 


iZ 


^ T ^ 150 v 


-r ? a 


© )i ^ /* ;i> x Hi # 3fc 




£ o f > (2) 


IC ^ 1} £ 


A -e 18 15 * ft * -7 > 




•y h Z 1 2 li 


Z 1 i 


> ( 3 ) t> <D " 2 fg ft 


• & 


-j} cd ie # ft m 


\z m j) e 


> (H)i: O T 15 0V 




v %p <D '< Jl> X 


ft dli Tt 


£ o 7 > •> a *y h $5 ^ 


h> CD 


C ft cD 5£. X 


cD 150v 


^ d x a* o li ^ 


to W 


OR Y — h Zl 1 


(D {\h (O U 


# CO glj * CD A 1- & 


<* n 


* o 35 5 El IC 


7* it o 


K ^ & to M OR*?* - b Zl 


l CD 


b* > (6) IC *> 


1* <5 Hi # 


li 55 S <D A ^ A ' ^ ^ cO 


& CD 


o i: «t o t 


15 ^ ^ ^ 


t* m iz m & & ft . m 9 


El IC 


-t ct -5 IC b* 


> (6) IC 


■4»ffc"(x 4)|H 




* o ft!l fft OR 


y - h Zl 


i © fdi <o m & u <( > >< 


- ^ 


£ Ltflll^ 



^ X It # « <ei)<B PORT 8 BIT Ori- £ h ? > X 
^QltD^-Xfc(Jt*S&n*o ffifl J» '< :* ic J; -» 
TQU<l^lr*ti5i> 0# h 5 7 v HRl li 
^ilt^ - ?<3B>*>iE&!fis=i<fsl'*!KIk'*-** 
^-^(36)ii^cDn^ ;U ^ ifi* ic |g ^ S t U $& 
^ n Z o » fP ffl * fT <£ 9 ftllj M '< *> * « St » « CD 



PORT 


8 BIT 2^£ 


^ X ^ 


Q3 CD K - X |C 


m & 


* tl 


^ o 








si » 


h V 


<< T 


•y > CR4 IS III 


^ ti r 




- ^ co & mi 


« ^ 


)V 


«■ «8 




< 3 8 ) f* 


A 




CD 7? 




Ha t? 


ffi m co ia & & as 


1« ^> 


ti 


^ o * - ^ 


li * 




- ^ 


co ^ & ic <n i& * 


ft fz m 




tt tB IC J; 


o r 




* n 


* cd -r? s - ^ 


t? a 


m 








L ^ 


/)< -> T > ^ ~ ^ 


k ^ in 


m 


m j& m. % tst 


tt r 


^t 


ttl CD 


PORT 8 BIT 3^ 


^ cd n 




* h ^ > 


x ^ 


Q 4 CD 


K - 


x |: i! o T M M 


•r * o 


b 


5 > v X ^ 


Q4^< 


L ^ 


rr ^ 


ft 'S is h 


^ T 




^ C li 2 18 




n T 




a * £ n m * m 


» It S 




- ^ ct> 3 W 


)V \z 




o 












Ml 


6 m 


cd © !& E| 


J: ^ 


^3 


ft M » (31 . 


29) 



??P ff 1B3 64-46620 (12) 
n . a^j b" > o) ic ^ i* r - 4 & ft - Hi ^ m ^ 

^ ti s ftfl co A f > ( i 0 ) ic *>• ^ T IE *B ti: ^ & £ 

tl^o * CD *£ JR W to W ORy - hZIl CD f > (9) IC 

*? it * " 4 » ft • A*o*iE*fi^/W ^ liffl* 

f > <8> icft^m^^^^^n^-r^. n&<33) 

^< 84M CD A (79)* ft o <b % to (23) CD 1 OK K <T «t IC 

2 5 g «oft*fi/<^^^»^afti*« ^ n /c 

- 4 ffi ft * Hi ^ li PORT 0 BIT 7 IC *> ^ |^ (EDGR) 
^ X i L T s ts J; C/IEcd rjifgr (INTERRUPT) /< ^ 

x i LTn»»(iii)ic^»$n-5, 

•?55S7?li^/i:^a^^K3«J^^>Zl6 ^<^-tllc 
«tt I 4 i IC ^ ^ ^ (79)i L T T e 

>(3) IcHi^^jlS^^^o ^^viiSt3^^(61)cD 
PORT 0 BIT 0^ h CD START TIMER X IC «fc o T 

m $h $ ft Z> o 9 4 vcDHi^J (TIMER OUT) li It » « 
(Ol)cDPORT 0 BIT 5 IC ^> n s ^-^OOco^^J 
£&>&co4; 9 ^^e - ^ (38)/n^^1^J^^cDIiJ^i 
LTHIO ^>tl* l5f*J5^*i(a<lit 5, 

^ 5 glTMi* /C^~ ^ IM ( 7 8 ) li f A ( 2 3 ) m <0 

* - 9 ( 3 6 ) cd & m * m m -t *> m n & & ^ 0 w&'< 

^>^cDff^/TIcDli3%cDA^^*^iro ti -Jj 
(31)*^^cDm^^iA^)^/ ^ l 5 •^^I^il5m(64)f*^cDl^5rtl 
& l Z 2 £ CD # i£ $a a -ft fc* > ( 3 ) IC i» ^ n 5 o V ;u * 
7 V Z V tlM A h 1& ft 22 R4 8-R5 2 cDi^*iSA,r 
i« rti S3 Z 2 3 cd fij * ^ i5 *T ^ □ ?;^^HtZl 
li st&$$ (61)cO PORT 9 BIT 4 . 5 . 0 h CD nWt ilfi ft 
(t-9lwJ;oTlW»*tl*<i L /£ o T 4» III B Z 2 3 
cd t* > ( 6 ) ic *? 1^ ^ Hi ^ co itl li ft ft m iz J; ^ r 
{IHI fip ^ tl s *tt itl 28 Z 2 4 <D — -fcr ^ 5/ ■ > cd A ?J t* V 
( 2 ) ic & t> ft * 0 ift r|] g ^ zz 4 cd b* > ( 1 ) IC It 
S ?i| ff li A l& W « R 6 2 . R 8 3 *s X tf y <t - K /< -y 
^ K tt ^ R6 5 co 14 t? & * 0 b # > ( 1 ) ic ts \i Z> ftl 
n li ft & tift CD PORT 9 BIT 7 ^ £ #5 4,6® CO U > v' 
UiflflP£iH<B5)£ L T 5% & ft S b > *J v ^ ^ V 
9 V Z 3 CD b* > ( 1 0 ) IC j& ^ ft tz U > V U W {t \z & 
•3 T *H HI! d tl 5 , U>^v;t-^^u^-^Z3lii^rt) 
S Z 2 4 CD A ^3 V ( 2 ) IC & I* * & tn: -22 R 6 3 t R 6 2 

i©a^ja^^sattSR82 * » * ^- s • & 

R G 3 . R 0 2 li 4 : 1 o H Q K ft i»MI & ti « J: ^ i: a S 
lift £ ft o . L /c o t ^ ^ ft- ^ ^ ft ){$ rti $ ft 
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fz ti U m ft 2s ft ^ W m §s Z24 <0 tfi # tf > (!) ic 
3& £ ft . ^ 4..6E|IC(6e>T?^3tt3v;l/*:fU 
? f Z40 A^3 > ( 1 4 ) IC j& <p ft £ 0 

£ & ft « <2 9>* b^^^lif t> *J » 26 ft « * 

ft 2§ {I ^ f4 *B rfi S Z 2 2 © * *S£ I* A # f > ( 3 ) \z 
i^^n^ -7 f- y M t Z2^ # 22 Z22 © A^3 
tf > (2) K*S^S»tt»R4 2-R46 CO ifi £ CO & ?i] & 
& £ o < 5 o # A & ft $ » * K » L T i& r|i S Z2 3 
cd if ij ft) * IH M t fz co t m £ 2? £ t? ft ft « < 6 1) 
PORT 9 BIT 1.2.3*S>fl;HWm^**B4fcLTA:*?£ 
# -P' It {Si 5K5 ( 6 3 ) fp <0 W III 22 Z 2 2 © tf > ( 2 ) C *5 1^ 

srra^A*^ >f-y>^*iiWt% ft tf 

> ( 6 > ic y- s *u iHnaaits, ^ s ® t v ^ f 

-/ 1/ * It Z 3 <h L T 7* is ft tz U >S>aHI»l&B<65)i4 
jaT2>«£?K*gtfJSZ24 <o tr >(/) K rfi 
u v i> * m * o U > i? si* * ? U ? V Z3*< *8 rti » 
Z24 CO tf > (6) K *$ if Z> A # ta R56 * ft » * 

i . i pv;*<a«iin8. a k > ^ > f + 

d CO ft ^ It m 4,GEn?(0?)t t^tA-D g£ftSZ9 
CO A tf > ( i 2 ) (C £ ft Z> o 

A-D SeftgZ9«i3sWC«IS6fiSCT?*ors 75£&*- 

K -C li JS * tt fi -e x * 8 ^ * ~ K 0 & ft li V 
vw >tf-^>x*^-*"tfi:*}tr* h^^^^So 

RAH(68> 4» CO £S i& Z 7 , Z 8 fc3:R/»fSfi2t?**o 
A-D & ft 2§ Z9*> J; RAM ^gZ7.Z8 14 £ 2 iZ IB S& 
£ ft ^ o t r . A-D & ft £ co 8 tf * hf^ 

^/U J 4i^ti^C7 :: -^ /< ^±"^RAM(68) ^ £ CO t 1 

-?<h*££ri*-£c:<t 5* f ^ ;i/ 3 ft ft 

^^ftSff^U^ftSZ9<0 tf > (1-4. 13. 14. 18. 17) 
iZ m ft . It ff«ft (61)cO PORT 4 BIT 0-7K&£>ft*o 
RAM (0 8) i4 ft & m CO PORT 1 BIT 0-3** h T K P X 

& n > - ^ /< x ic ib i& 7* - ^ * m & t . st n m 

CO PORT 4 BIT 0-7 iC j& £ ft Z 0 

RAH(68) <4 s $SKKt8:fl{fc&a<&nfc£#i*fc 

£co^|^±^5Ih1«}(69)(^6|2J) ic^^^tir 
^ £ co -C . ^^RAM i^litl^. m ?& (7 1) 14 iS ^ 
t£ DCjWC t> iE tt OS R4 0 



»BB«B64-46G20 (13) 
<h fl£ u > ^ ^ & ^ ^ n -s o ie rti as z 2 4 co t # > ( i ) 

li^lt*fe»ft»«*f««»*rtW««>A*lfittK 
« L T itt rti « Z 2 4 co b # > { 1 ) Ic&ttSfiftXftB 

-5 m n « ^ ke ft s jns & * * m * *> * t* «i k 

/j\ d ^ © t , iBttcoA-JicBrtts. c: co c: 

& <* ffi 1 B €> * • jRlB-ett^-ffiUA 

«b co ^ ^ ^> -ti: ( 2 1 ) <o J: o t£ Lul \z X X ^ m 

\z m t> S T > ^< ^ > x # li . 2te * ft -28 # ^ ^ 

fr*ft£C&<*W&*''C*&o ^- ^/ ^ ft ^ t» ^ 

lx ^ -»/Z4co h* >(13)IC{^^^ tl^o 

^j^JiC^&^Kft®^^©^^^^ & ^ ^ & 

^ft^z9iw^^n^o -?j\s^'7i>?'y-za*ftn& 

(8 1) £ o T PORT 1 BIT 0.1.24*&MAl&tt<. ^ 

n^^^^fts?<*:^^cx. aj * tr > c s > ^^-To 

iHTfttyxf'-^^* - KCB9 T 7 . 5 # >U b \Z 

m & z ft *> o -ftn x- * >\> * \* y << * - kcrio^^ 

o T m M (7 1) t RAM (6 8) CO ^ id A ^3 t* > IC ^ ^> n 

*<> DctB ^ {ft ^ a< jt $ ^ ^ % m m (7 d^< n J] CO ^ 

|ft*t£^TfeiaaEHI2T»-^*^^-#-S« RAM(08) 

jdtwn^^^^^^^zi.za «c *j ^ r <c * H *J 

1l>i^^co|ft^;'<b> ^(8) 4>4o0>»33£E£%£i ± 

S o 

A-D * ft ( 8 7 ) 14 2 » f fc ( 2 T #J £ ) 0 !«J Z 1 3 

A-D ^ ft < G 7 ) co tf > ( 7 ) <c *M* * !K A # 14 ft 
3S&(81)COPORT 1 BlT*6IC^^^tt*o rf] 2 V 
? □ ^ <5 I * t S IrW^l/ X j5< A-D ^! ft 22 

(G7)^&8fr&-tt*cOlC-tcOA#tf>'(0) Iw^ifT? 
^ S o uO/^XttlO-7-f^P^^^^^ttWHI 
(6 1) CO PORT 1 BIT 5^ £ << > '< - * ZB<0 A tf > 

107 -f ^ o ^ a' ;l- X li ^ > r > t C25 ilfttagi 
R 3 6 <h * £ ti* 10) ?8 iZ X ^ X fa & -T ^> o i2* « ^ ^ ^ 
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<D ft L n m It IC £ o T & ^ fa X '< J * /><m b tlX 
m 2 ^ > /< - ^ Z G CD f > ( 1 3 ) IC j& tl v -to 

t£l t* > ( i 2 ) ic # Jf2 <b £ ti tz IE -fi fa cd tfo 2 v w * 
o CD * /< ^ ? />< i# £ n * o 

n 7 l£I li A X 4 7 f i> J: + - - K (74)/!^ 

-T p *-»K - K{51) (K 1 fl) ti 1 6 2 X CD * CD 
J:ottA7j**fe*fcLs ^^^e~ K x -y ^ < 4 4 ) li 

*-(43)(i3ocDX-f.yf-A# <#fc-#-SBJft&tt<D 
*4 4o(D|fif x U^iUlO £ 2fc & L . 
X * - h / l§] & X -y *> < 4 5 ) f i 1 A^J*%4 
it S o IE ffi * ^ ( 4 2 > tf> £ CD 2 5 f@ CD A ?J ii ft # & 
( 8 1 ) A* & 0 5 tT v h T KU^Ktlft*nT^*t 
Jl/*^l/?1t<7B>lc,);oTllH2fcjt3fic3*l*D CCD 
M m m X li T K U X & ti ft & & (D PORT 1 BIT 0,1, 
2 «fc PORT 5BIT 0.1 IC^f^^tlT^^o £ j£ 
££tt*A#^£cDtfj;£li*t£&cD PORT 5 BIT 7 
IC i£ £ *i * o (i^iffit^^ihX^ ? ^ < 7 3 ) />< 
tf^^(61)cD^jii*rr>H - htC^itfift-^^^^o 

& it 5 0 CPU Z21 ic ti *J O *J <D BIT 0 - 7 
o PORT 0 . lrt< * * o 

2ff 1 0 ENc » « < 8 1 > ic «fc otff^dtisyo ^ 
— «ffbLfcastiBI*i5%t"o it # & ( 6 1 ) 

ti ^ 1 1 - i3^icDMnigiic t> o t nim\z 7K l tz mm 
& & t tzt&ft m & & & u $ o Mm&mtt&zmm 

& £ it £ 0 *|- # * li X * * v 5 / y << + 

at & * £ * a* # ^ - > ic *r *> -5 « «• # ^ ~ 
w w * 5 x- * o fflwiizft u * k ±&(D x ? iz m m 

U x 4 vT<omtR\z£->T&±#Wr&!Mt&1-Z>& > 
mi: < ±&©J;5te + - 
tff ti , ffih*fefi3Lffi*Wr^-^>3&<^5«^*i^ 
^ ^ n / 7 A CD M ifo ^ & J; tM3 & SMC * £ *l 
So & & cd X 9 Ic & s * Bfr 4> - *■ > £ U M & s 
it 4> m > * ti It & y|/ - > -s <z> ffl ^ a< *> 



?.?F*1B3 64-46620 (14) 
92 M ( 2 3 ) ic m K> I* fc 03 (g # cd ^ Ifi m S£ ( a ^ L 

^/f-^^Jt^^(61)cD^±^rr^ - M: 5 0 -v 
7 U ^ f (Tl)tt»9 >^5lfcDfii l J25A^Ofe 
cD*>cD£.££tt-r*o ^3t^<D5flC5|g»*n^^X 

l> < m ^ m & li PORT 5 BIT 7cD£ti;£Uc!£^ 

9A^-^>OMA^^ 9 tc J; o r t^T tL iz W 

ft * ^ m -t * o 

»8BUclt3«[«(81)«>Wj«BI*w^- 0 ^ 8 la cd 
M-ff«»7«T^^^^Ktt<D F8^ ST. RAM & 
# O f|5 ^ fa S ^ S (CPU)Z21^ ^ o CPU (i & Jft 

^i2te^a(R0M) t*t? i»o!iaA»aa(pio: 

&EZ19.Z20 IC|*^iT*^o ^±t^»f^^li*J£D*> 
COBIT 0 - 7 ^r^t^PORT PIO SfS Z 2 0 IC 

^^L^n-So tea^t^fl^ti^cD^cDBIT 0 - 7 
^T^tTPORT 4 f 5*f$oPIO S?Z19 I: -U t» n 5 0 
7*-^/<X^-PI0 $5^Z19 CD PORT 4 BIT 0 - 7 ic 

ti5^> & it & M - * > 1>< ft t£ t> ti Z> s faJ ftp 

nw<oznz(»£&wx$kt>&titzj\s~* > cd p 
i: S i n t i> * , 

^ 1 1 si ic itiij m ^ as ^ - + > o — ^ o te # 

fl3 3»^n^7 ATlr^ibn^o Hf RAM < 6 8 ) £A H 
cd it "< X cd U ^x ^ i f ^ T O « 8 S i li y 

^ 9 A <D jft A ti ^ »c ^ -T * y )\> - t 4 - > <|3 cd ^ ^ 

^ (ci~K) A^^^-^-r^cD^m^^ (v 

)U * -f v $ x ) snfeAAo.l "3*tt*J)is (-^ 
«fc tc -ir <y h^ti. mfife4--7><iai^^n 
te^^^i:o^tjn*<ttlf n*. ^ rt< y - -e 

& cd » ^ x * * * ^ o & ic o v> t n ww & K § n s o 

CO^-'TO^Ufltilcim-c 5 ocDre-5§75><& 
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•try h„ fcJ:cfISo/<7^-^4x^f-f 

<!>fi<i£%t£ntz'&te*7-ky h N rf) j; c; I 1 CD 
3 o (D a' 7 ^ -?<D£tlfr<0ft&mtpO7 5 y ? 

£^^£teA;ftco^^a I* ml HB 3 o o /< 7 ^ - 

^* 7 ^ - ^ 7 7 7 / © t ^ h<o^*<y--??*n 
I* v ^ - f >ii EI ,^ 0 J: 9 ic ^ B i: I O o 5 

h 3 ft > f ^^-^S^^n^^e^^ lcol>T 

K BO £ ft s „ ^^y--eab^i«^co#^<D^^ 
M m z ft tz * ar -5 ^ ic o i> r @ f»i & ft z> o i 0 ® 







«b S i > X ^ *r <i v 9 


/ y << 




S * * 4 s - - 


a< m tR 


»ftS*4f**KH3 


ti & * 




i X t 


& z t 


. •? L flt ft * * K 


m yfs z 


tl . 


- * > tt 


& C IC 


& # * If & IC ff < 0 ^ 


fi< J - 




& S £ . & 


ife ft ^ 


15 it is tl > ^ ft £ 


/>• ^ >f 




? y ^? v y 




h & tt ^5 0 ^ ^ «i rPJ 


tl . )V 




* > it m & 


cO 1$ ^3 


4- - ^ - zf U \z M 0 






m am 


ie ts * 


^ - t*- > <0 M ft « 2 






& n > * co 


4* « * 




12 it ^ 




ji> - r > & 






& ti 






P«1 S ft 




<t . 2 




ft # <b i 0 m 


ii ^ 




a< m » 




* * a* t£ 






* s <h 




7jk (6 4)*< #i 


<* ft . 




y ^ - 




> (O & H 










y h #< IB tS 


& tl X 


*7 t - 9 7 v v r w 




h 


£ ft ^ — 


* > i* 


& 11® iz ft ir m^te & 


IC *> <if 




* -7 * v 


h 31 J* 


<o nm iz^j l x ^ t>< 




rti 


% tz (* m & 


£> ^ ^ 


^ S <5 2 . 5 3) <0 £ (O ^ 


^ <D ^ 




m ic h m * 


# £ & 




2 ii ^ 





?$P^B3 64-iC>B20 (15) 
Tab 5o Lfcj&<-»T#-»*-^-^ttlOISI«Ojg 

4- - & is iR s ft ft 1* n «: A' - > ^ si ^ o «fc -9 ic 

B iH tr o #^4--^<iS^$ft/xi^^4 : --^ 
S2 IE $ ft > 3 # S IK ^ ft *: ^ ^ * ic o ^ 
rsr^^ti^o M: 3 V ^ O A 

A^iU^S, 3 * m iR * ft U ^ <b ^ - ^ > (i # 
^^-^-7*i;^ot^ife^7^ - 
155 ^ o 3 * i2 iR ^ ft S <b s IB tg -9* ^ ^ - ^ > 



C CO 


7 * - ? <0 Hr v h I IC ^ 




* ft 


^> ^ ;P - f > « B ^ i; ^ 








m * - *>< m m * - ^ - 7 




^ y CO 




fIR* nr O 5 i , 7 


^ - ^ 7 9 








S » BO £ ft 5 • 




^XXli&s C CD ^ ^ 4- - 


ic » L r IB t& * •/ 






!K ^ ft 




*<RH3ft&. 


^' 7 ^ - ^ 


~7 v 




-try h$ft/«*:v><btt^^- 


t>< m n a ft 


X I* £ 


^ <*r 




i X "C ^ 5 






li 0 ^ CO 9 ic ^ c *c & 


s f ^ » *n rf 




ffc lOii /< 7 - ^ -fe h ^ 2 


m m ic ^ ^ 


-r ^ 0 


<^ \z 




* « s 








rji <D -b v h 




0 m 




5 0 ^ ^< y 


- -e * 


* t 




;P — f* > co 


^ H ic 


h £ 


0^ ^^(53)te7?1<*ft£o 


Q t>< ->{ x. X 


T? * S 


£ . 


r|i co -ter y h & 12 IB iS ^ ft . 




7 5 V 




U 4? v h * ft ^ - ^ > idt 


± & CO ^ 


tt I- 




5 0 H a /« 7 ^ - ^ ^< iS idT 


ft *r i § « 




b />< 


rr ^ <o m & £* ^ ^ k po 


S ft s ^ ^< 


y - t 




t . a >^ (52) « t8 * ft . ^ 




i 1 EI CO 


v -? 










&£>fi£#<!3t8&ft> /< ^ y 




^' ^< »; 




h^cft. ^ — > 14 3& 1 1 El 


CO ^ — V 


CO jS ^ 













1 3 h ic *j ^ r d 


y ^ u tin 


ft 


B 14 3^ 11 SI co 


B ic 




& t% 0 0 




- f > O u © ( ^ 


IC & 


^ t v ;i/ f y H 


* (76)^ 




li , - K 




* (44) <h m to * 
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R25.R26 *dO»ffS^jEWflE*JII*aZ27 <0 * 

ft ( * s ) A * t: v ( 7 ) ic (k ia ^ ^> - j@ irj §s 
Z27 05 1: > ( 1 ) ^6<oia^jw;b$^a^tbTfiF 

JU b X Z27 <D 3 ?<K>ttti\ tT >(9. 1 1 . 5 ) tC 

&tt£ft£>o i/fc/ZoTunew^nftiife 

'( R * ) A*trV(8 i 10 i 4)IC«^T H0HEA* JU 7. , 



02. 4?cfctf01**^IR*«Elk«ffl^^"C^ 

m ? z> o coj;dicbTjai*aA»5ofl^tt«* 

@&#Jf2ft<*ftJgrt3<*ft& 0 ^^Ib^fti^^^ft 
A A/ ^ -f V A - 2 $ Z 1 0 TM ( K ) ^ ft 
^^1fc$ft> ft . aKdftfc*!^^ 

^ tt Z 1 0 <Otf>(14)ICB!ft&„ ^ JF^ 3 ft , JB fji 

<*ft, a» is ^ ft fc 0 2 a* ;i/ ^ » zio oe>(4) ic 
®nz>* fimfcz ft , ® rfi ^ ft , aisdnte home 

/N*^^«Z10 <Z>tT>(6) IC?Qft^ 0 ^90©^^ 
^V^HIC«a4Hfl!)A*«ft : ^^@»(57)T* 

ft e ft , -r>A-*zio o tr v ( 2 ) cjift* 

A ;i/ ^ 0 1 * ^ ^ • 840(0705'^ (58. 55> 

^fr^i->6ft, ^n^ftm5^<o-r>/^-^^ 
zio <oa3^e>(4 t 6) ic ]r ft $> -ft m it 2 ft m m 

n tC 0 2 A* A/ 7s t HOME A A/^^^9StC/fs^o A 

;u * 0 1 jb © a a * ft ^ a » <sn» NAHD$> - b 
zi 5 (0 - » * S . d<oy~httJ9fU3ft^^1k 

«nfc/til/^#1«feH(9T*nt 180- 

b /n* ;u ^ 0T * it ? ^> - a )i> 7s 0T ^ «t xi a 

A/ ^ 0 2 tt 5t » a (61)<0 ^ ft ^ n PORT 0 BIT \ft 
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J: V PORT 0 BIT 21C i){ & $ H Z> . 

^9i2]<7)^^^>y®tc 0~T ,02. iiohea ;u 

UT^bfcA^^ff *3 0 $& ( 5 6 , 5 7 , 50)0 |L) 
1J » 31 5 El 0 NAN0>/ - h Z15 (0 ilk © t £ $/ a > © 

U * h> « ftg 0 £ 3" N AH D'/ - h 1 1 5 fa<D l d\ jj 

& tr > d2)tc«4 t a o c n « m 9 a © iioMEffi ss 

AWI/^T, SB5 0 0Z15 tT > ( 12 ) tC jgt * 0 H 
A IIOHEifc S A ;b ^ (0 fa fft « ® m M (23)0 ft M V ft 

W H (61)<0 PORT 0 BIT 6(C&5n<5. 
KOHEft 33 H m tt 5t I? 81 K J: o X*)£&2i<29,31) 

tftauiu*^^^ b/i/0ffl#&#3£ittf?-!r£0£ 
m a n a 0 

m 5 0 T * *: A & ft -3 0 ffi ( 5 7 . 5 8 ) <0 U1 
/J 1 . 0 2^ tt 4f3^ M [yI^m(62)(D^^^OR 

- Hi 2 o (0 A /J P ^ IC in) U L"S ;K <h * 

^fS{li^«-J?^^^o U 5 EOOR^ - hZIl 0 tr 

> ( 3 ) fr60m#ttf89@K:tt , '2{8to M (X2)ai£ 

n& 0 ^ 0 *3 3?- T& OR^ - h Z1 t <Dt>(9) tC 
# & tt 4 *a it ** A jJ <D 6 iE # Ifc ^ W ^ fc* OJ /J 
£* > (8) Cftj*fo;*/W*S-n<feir*. PJ (33) 
f* 64ffl 0 'A (79)* m O £ , «(23)<01 HfiC^IC 

256 fl9(?>^^^A-;i/^tf^/fe^n^. & & <* n *: 

" 4 (S to * Hi h U PORT 0 BIT 7tC 4? & fit ( EDGE ) 
AiUHT, a J; iE 0 if* W ( INTERRUPT) A* A/ 

*£UTst»tt<6i)iciKiaana. 

I«bfcB»ltt't»IC^^7(79)tbT*^Ttr 

> (3) tC Uj £ * ^ <ti U" £ B $ v 5f & (61)0 
PORT 0 BIT OA* 6 0 START TIHER A* ;i/ J* K <fc o X 

«i » s n * . M7^(jj^(iiHtR out) nm 

(61)0PORT 0 BIT 5 »C » 5 H , ^ - £ ( 36 ) 0 flj 00 

M5aTtt*fc- a e-«M«0(78)ttM(23)ffl<9 
- £ (36)0 fig J»*»JlWTraisBfS*&*r. M W a* 
A> * M ».« (61 ) 0 PORT 8 BIT 0*»6h7>^X 

^ Qi©^-^fc««dn«. w w ;u :* ic * o 



»BBBB 64-46620 (38) 

£ U T m b X & £ „ " 2 f3 lb " IW 1l K 7 > ^ a y 
h IS & Z 1 2 0-^0e>(2) |S| u < V > 

y h^SZ12 0fiy0-aJ0tf>(9) tL/T33S 

^>o tr>(9) ^©AAKJcoTJsewanfc. 

a y h ® Z 1 1 4> tT > ( 3 ) ^60 M 2 16 to - ai 
^0^^AHitCZ12 0tT>(5) tC ^5 l> T ft 150V 

^ ^ a t» 0 n ^ a # ;u ^ m * * J? <t ir ^> <> tr > ( 2 ) 

(C £ ^ A T JI8 III <.v ti fc 9 > ^ 3 y h Z 1 2 « 

z 1 1 0 tr > ( 3 ) a> e 0 - 2 fs to M m * 0 in # raj » 
^cal^e>(13)^c^5o^T uov ^ ^ n 0 a* ;u ^ 

0 150V ■f^D^^/W^ttDfilHW 0R<r — h Z 1 1 

0fa0fjJ^>0»j^0A^tcD^iacvn^o ibssk: 

/Tv^*fc^JC> »ffl«0R^-HZ11 0f>(6).C^ 
W <& ttl * 35 S 0 A * AWI/ ^ 0 *i 0 © 0 J: o T 

>(6) tC M 4f8 to n ( X 4) ai ^ * ?2 ^ ^ ^ o Jjf^WOR 

n, a^^>(9> tc^^x M 4fato r * ai^^d^ta 
^n, ^0A#^>Mio)m,ffVNTms3GE//{a££ 

TQ1^U^Rfi^n-g>^. Si*h7^7y ^CRI « 
J»5itpT ; e-4r(36)0iE®«s3-<;i/*JSB»^S. 

^-^36)tt^0u-<;p£&fc:i5B$tf ^> ^^J» 
^ n & . ^ ffl * ff <jc ^ w iw a- ju x it at n ^ 0 

PORT 8 BIT 2*8h?>2?2l£ Q30 a; - ^ tC ^ 
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% m » -5 , t - * 
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^ T ^ 
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m m z 2ft 
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Q40 
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SZ23 © # & is a ft e y (3) icixen^o 

r f £ tf" Z1 A & ft S R48-R52 ©1 O^gA/T 
iff rft £§ Z23 (D^J^^Wlg^'&p VTVf-rU^ltZI 
ttStf&8H61)©P0RT 9 BIT 4,5,6#64><Uff3IR 

m^CcfcoTWw^n-5o u /a o t jb itJ a Z23 

© tT > ( 6 ) IC^W^fflA«)«*ttH-»a^J:^T 
$»J BP £ H , JB r|J a Z2 4 ©--fe^^3>©A£tr> 

(2) icsen^, «rtis»z24 ©rxn »ca# 

•2> # & A ft S R 6 2 , R 6 3 J: 7 W - K V 
^&ftSR65 ©f8&X&£o tf>(1) K £ & *0 
& fc* 51 8 « © PORT 9 BIT 7#6f8 4,6|i©U>^ 

Z3© tf > (io)ic j)i 5 nfc u > ffl i § tc 

Jgrf3SSZ24 ©A/j£>(2) IC «B * « ft » R63 <h 
R62 £ (?) & IS £ 6 & la fS R02 IS 
ftSR63,R62 fcM:1 © fU # ft it & 6 n 3> £ 3 C 
)I £ & 6! £ 8 O <, Ufctf^T, & ft £ tl JH 
rti^n/i:^/)^»gm^^iarf3^Z24 ©m^ry 
(1) K^£3n, m 4. 6® C (66)? m 3 tl & V A/ 



HOT 




ft Z24 © tr > 


( 1 ) c 6 ft ft 


^ ss 


ffl if © 


m ft 


© ft 


2 fS T <& 






£ fl 




/J ft 


& 2S # *1 
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£ ^ 


<D T 




28 C © 
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3 £ « ft ^ & o C 


© c 


£ tt 81 
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*> tP> £> o 










# ^ 




(21)0!) £ 


e» 






*C /XI *> 




> y< 


^ > * # 




, 1x. ft ft » *C d5 




I» 




- y 


- a £ m 








ft & §s 






m ^ f * 








/J\ <* ^ 


ft T 


o t) 


<fc ^ C £ 




or) e t ^ z> o 


^3 ft 


& & * 


5 © 








m n & m 4,e@ -e 


^ b 


V ^ 






v Z4© tr 


> 


(13)C ^ n ^> 


a 




& Xf t£ ft 







(61)tC J: o T PORT 1 BIT 0, 1 . 2» 6 M 1V 3 tl * ^ 

stc^n^^6nfc*4^ft»sii^^^f^w€> 
nfc&^t^gt«5Si?> as^e>(3) c a if . 

C © m ^ & 4,6® T (67) 0 X ijs "IT A-0 ft $ g Z9 

©A7*7e>(i2)tc^en^p 



?$F*1B3 64-46620(39) 

^7L/^-»>Z4©A*tV<14)Kia©tia. 

^^ft^SS(29)/^6©31^^^t)^/jft^^^ 

ft ift is fi « ^ iii 58 Z22 © * m fa a /? tr y i 3 ) c 
^ 6 n 2> o 7^^r^^+/z2#»*az2z © a /3 

e>(2) >C 45 § tt la §1 R42-R46 © ffi £ © £ ?J £ 
^ «■ o < « . e»K»iS««K:«bTJH*aZ23 

PORT 9 BIT -1. 2.3^ 6 W W « 9 * n * O A * « 
ft^ ^ El » (63)* © M * » Z22 ©tT>(2) «C^^ 

smsa©A*-<>tf-^v^^a!iRo, m^jtr 

JKT©J:91C«iti8Z24-©t:>(7) K^^^iQ^ 
Z24 ©tT>(6) tC ^5 2> A /3 S In R56 * U ft ? 2> 

t/Bi/v$?tf)BlR$n^ 0 ^tc. u > v ;u ^ 
:TU£^#m«tiS©A;ft#6J£laR56 ^g^^-T^ 
i: ffi u y ^ jS 1R $ n ^> . JQ^gZ24 ©trvm 

tC^W^&ft^.S^i^©^»t3«^^©A^lglnLtC 

RAH(68) #©3$©Z7,Z8 t> 3 Si ^ S X ^ ^> o 
A-0 ft jft IS Z9il? <fc RAH ^gZ7,ZB B^UCffiSl 
#n£>o bfc^-?T> A-0 ft^§l©8tTy hr^ 
^ ^/ Ul /J ^ U r - 9 ± T RAH (68) ^6©x 

7* ^ ^ & \t ^ n fc 

^ft^Sil^«ft^SZ9©tr>(1-4.13 > 14,16,17) 
IC 51 tl ^ frH®(61)©P0RT 4 BIT 0-7tC^6n^> o 
RAH(68) St f? ft © PORT 1 BIT 0-3^ 5 7 K U X 

© PORT 4 BIT 0~7fC3&6n&o 

rah(68) w; , ^ m tc ^ (A ia // ^ n £ & ^ * 

n&©£K>ltTr£®S8(69)<a!6®) tc^^^n 
t v> ■& to ? , ^ ^ rah ns, &*fc(7i)«® 

^ ^ 0C^ ^ 6 US ft S R40 #5HT*S!&75fS3ti. ^: 
*«0!T?tt!yx^-5f-Y*-KCR9 T 7 . 5 ;P h 



-169- 



2D o T m ife (71 ) £ RAH (68) <D?BAAAtr>fC8e> 

n <b 0 ocgi a w is # ± * & £ > f&m (return t> <o 
iKtt^tt^TettttHtc^-^^fin-r^. rah 

( 6 8 )tt flj ffi v /U * 7 U !> If Z 1 , Z 2 IC if? ^ T 6 £ n 
fc *U 13 » © 8tt S £ , 3(8) <Z>4o<D$3gE?&£, 

A-D U » S (67)tt 2 » ft ( 2 T 8 $ ) @) JR ZU 

A-0 KttS5(67)OtT>(7) IC # 5 8* A A I* Si- 
ll ft (61)(7> PORT 1 81 T GtC ft 8 3 n & 0 i[3 2 V 
^^P#fSlfc<D$*>ttTffi^AA/;*tfA-D ^ & ?S 
(67)*aft»j3tta©fc*<DA*Jtr>(6) K & || T 

(61)<D PORT 1 8IT 5 /)* 6 <f V/^— £Z6(DAAfcT> 
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7 > C25 
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33! 


m /t ;b 






;* /W ^ 
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10 2 > ^ - * ze<o A A > 


< 1 3 ) tC 8 


5 
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# « sift 83 * e 8 *> ± if e n 


ft <t f* tc 
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* lit l» ( 6 1 ) <D » it ifi f« 4< - 


h tC & £ 




)\> 
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m 25 A * 




ft <0 ft 


<D 


# & $ <s „ & & & <o fm <z> s? 


» <* n ft 






9- 


to - « © & u << jv in y% tK m t 


s* -6 n 




ft u * 


)l> 


IB f%ftm ±tt PORT 5 BIT 7<D 


uj a ic m 


* 


7 - * 




$ X & o C <Z> <fc 5 IC U X 81 in 


aura 




^ a ;i/ 






at « n fc 
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$ 8 ® IC&MSBI (61)<OM* 


El # ? 


a 


& 8 & 




St 8 m IS 7 x 7 * v H )U K tt 






„ RAH 




d&4AKIB8IB (CPU)Z21£ 


s ts o cpu 


tt & UK # 



fflsafg^a(ROM) * d 1 a jb a* w a (Pto) 

tDBIT 0 - 7 ^^OPORT 8 t 9^^OPL0 Z 2 0 C 
^^.6tl-2> 0 teH4i0fitI^&<&<Z)<fc<DBlT 0 - 7 
^-^OPORT 4.5£f$OPI0 Si Z 1 9 IC ^ A 6 H ^5 e 
7-^^^^P10 ^5??Z19 (D PORT 4 BIT 0- 7 iC 
& -3" £ o CPU Z2 1 W ^5 O ^ (D BIT 0 - 7 £ |$ 
O PORT 0, 1 £ , 



»Bp1D8 64-46(520 (40) 
ffl*e>(12)C)S3efl;dnfciE*|fi!i©»2v-r^ 

18 7 0 A A ^ ^ f- ft <fc 1/ -t- - - K ( 74 ) # 
625l!iC5)AA^3S^lNa?/U^7U^-y-(76)^,^ 
*-*-K(51)(IB1B) U16^^TO^<0 
J; d ^ A A £ 5? £t U > * iR Tr - K ^ -f y 5 s - (44 ) tt 
49(D^Of AA*»4t> ISilKt-K^^ 
?(43)tt30©7-f y ^AA ( fiP ?E Tl- £ fir ffi « © 

- h/SR^-fy f (45)tt1 o^AA^f?^ 
^> . IE ffi A" ^. >0/ ( 4 2 ) A* 6 <D 2 5 <H CD A A « If ft & 
( 6 1 ) # 5 <0 5 tT v V T K U >l t ffl S d ft T 7 Jl/ 

fiS T tt 7 K U >C «» t* Ut » » © PORT 1 BIT 0,1. 2 

£ J: 1/ PORT 5 BIT 0,1ICl8tt£nT^<&a 

$ n A A 6 © W A « It II W © PORT 5 BIT 7 IC 

m $ n & * «fe«£E?npaff i ih^'i'y^(73)^nt 

»«l(61)©f9jh*»r/I<- h «C»Jafc*§S38*o 

(23)iciRi9tffcia4B(*©«aissa ( a * u fir v> ) 
m 1 o 'h ic et ^ «a ( e 1 ) «c cfc 9Tf7^t)n^-/p^ 





I*® ® (D - fa it uAc^nsi 
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»^^^shtf;i/~f->ict7 


ft t> a £ • ?fh yt^ 
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;u - -7- > ^ pn ^ ir 


%> o 


« 
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c ft s n x « • 

M11Betta£a;b-?-><D-1»J£fttf. ^ # 
^^70^7A"Cfj^^n^ fl ft RAH (68) 
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jBRdnn^t, ifi <o b y h // m £ 

ftaU53mf&aft& 0 gawx^T<&& 
£ , ih <d t v h a « n 3 n , ^ - ^ 7 7 y 
^ »i y -t y h 3 ft , ^-*>tt±»©3fi£fcj;!ic 
t> ±r £ o fi8A7^^atfnfci3?«, t? y 

h /Tr & <B IS # ft £ 3 J* 51 ffl S tl , & # y ~ T 

ft & t , R^(52)ijtj»^n, ju - f- y a* 11 m <o 

by h 3 ti , ;u - 7- > & IB 1 1 m o) jv - * y <n £ ^ 
b M £ e z> o 

BK»flS!f**9Aj&B*»0. - > 0 cl tf) jfc 

k & x ^ ^ ^ jr u ^ * ( 76) n ** , m m * - K 

;w y-*(44)£MM*- K :w y < 4 3 ) £ * ffi « 



00 ,h £ £ „ ±C/TS»QU/C<fc^tCs i B f ^ h t - 
K*fTft3£*aUR3ftfc***n4* 5 fcT y h 

1 , 0 <t & Z> * 
1S1«U5?;**$>aGey h * * x -< y ? £ 

if a * * » ir . 5r4*-3y*tttttf&9*ft£*tt 
5? ^ ;b ^ y v $ v (G5 ) -c n l> > t> # )s 1R <* n a £ 

HI 7 e y h (i U ^ § e g ® , ^ 7 t y M 

3 o y\ 4 7 - ^ © 1 o /M^ n 5 n ^> t ^ & z 
^ © ?b 1 t: h in > ^fc/t^-^fciSAaft 

nT^sttoflHtttttisn&BK ft w // * -5 r 
<rt&*£3*nrm*&. c n 

© *> <d -e & a a* £ a ft n pa a 0 g # y - t <& # 
£ v ;u ^ y u ^ +m 76 ) e & ;* -r ^ ^ <?) m ^ 



*JB»BH64-46G20 (42) 
v ;u 7 u ^ tM 7 6 ) <& m £ ;w y ^ <D t y h 
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